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[57] ABSTRACT

An apparatus for interfacing a telephone system having
a central processor and a plurality of telephone exten-
sion lines operatively connected to the central proces-
sor to at least one pager transmitter. For each pager
transmitter there is an interface circuit which is con-
nected to one of the telephone extension lines and to one
of the pager transmitters. The interface circuit includes
a ring signal detector to detect activation of the tele-
phone extension line connected thereto and for provid-
ing an output indicative of the activation. The interface
circuit further includes a pager transmitter activator
responsive to the output of the detector means for acti-
vating one of the pager transmitters.

13 Claims, 2 Drawing Sheets
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TELEPHONE SYSTEM/PAGING SYSTEM
INTERFACE

BACKGROUND OF THE INVENTION

The present invention relates to paging systems.
More particularly, it relates to an interface between
existing telephone systems and pager transmitters.

A variety of paging systems useful in institutions such
as hospitals, schools, industrial plants or large catering
facilities use a manual dispatch operator When a tele-
phone call 1s received the operator activates the appro-
priate transmitter to page a particular individual carry-
ing a corresponding receiver Such systems are costly In
terms of requiring attendance by an operator. Further,
paging errors may be made, resulting in inordinate de-
lays in paging and messages not reaching the intended
recipient.

More recently automatic paging systems such as the
Motorola MODAX ®) 100 On-Site Telephone Inter-
connected Radio Paging Terminal have become avail-
able. These types of systems connect to a standard tele-
phone company trunk or selector level input via an
interface for dial pulse operation. Thus, while these
systems provide direct dialing of a pager, they are rela-
tively complex and costly. Installation of one of these
systems 1s comparable in cost and complexity to having
an additional telephone system. Further, these systems
are generally complex and use sophisticated digital
signal processing.

Thus, a need exists for a simple, low cost approach to
direct access paging through a telephone system.

DISCLOSURE OF THE INVENTION

It 1s a principle object of the invention to provide an
inexpensive direct access paging system.

It 1s an additional object of the invention to provide a
direct dial paging system which is simple and inexpen-
sive.

It is a further object of the invention to provide an
interface between a telephone system and a pager trans-
mitter so as to provide direct access paging.

It is an additional object of the invention to provide
an interface circuit between a telephone system and a
pager transmitter which is comprised largely of analog
- components.

In accordance with the invention, an apparatus for
Interfacing a telephone system having a central proces-
sor and a plurality of telephone..extension lines opera-
tively connected to the central processor to at least one
pager transmitter, is provided. For each pager transmit-
ter there is an interface circuit which is connected to
one of the telephone extension lines and to one of the
pager transmitters. The interface circuit includes a de-
tection means to detect activation of the telephone ex-
tension line connected thereto and for providing an
output indicative of the activation. The interface circuit
further includes a pager transmitter activation means
responsive to the output of the detection means for
activating one of the pager transmitters.

BRIEF DESCRIPTION OF THE DRAWINGS

Further objects, features and advantages of the inven-
tion will become apparent upon consideration of the
following detailed description in conjunction with the
drawings, in which:
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FIG. 1 1s a block diagram of the apparatus according
to invention in use in a direct access paging system;

FIG. 2 1s a schematic diagram of the interface circuit
used 1in FIG. 1;

FIG. 2A is a schematic diagram of a modification of
the circuit of FIG. 2; and

FIG. 2B 1s a schematic diagram of an additional mod-
ification of the circuit of FIG. 2.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 illustrates a direct access paging system ac-
cording to the invention. A telephone system 10 in-
cludes a central processor 10A having telephone exten-
sion lines 11A, 11B . . . 11X operatively connected
thereto. Telephone system 10 is preferably a modular
expandable system such as one of the MERLIN ®)
system sold by AT&T. The advantage of using a modu-
lar system is that while most of telephone extension
lines 11A to 11X can be used for normal telephone
service, some of the lines, such as the lines 11A to 11N
can each be connected to a respective interface circuit
12A, 12B . . . 12N constructed in accordance with the
invention. Such a modular, expandable system permits
the addition of new telephone extension lines and addi-
tional telephone extensions, or pager transmitters in
accordance with the principles of the invention, gener-
ally at moderate cost and without the need to replace
the entire system for purposes of expansion. Further,
the existing telephone system can be utilized without
having to purchase a separate, expensive paging system.

Thus, in accordance with the invention, a number of
telephone extension lines 11A to 11N are designated for
pager operation. The remainder, in accordance with the
usual arrangement for a telephone system, are used for
telephone extensions (not shown) in the usual manner. It
1s preferable that telephone system 10 be one in which
there 1s direct access dialing. Then, someone calling in
over the telephone system from a remote location, if
that person knows the proper extension number, can
cause the telephone system central processor 10A to
directly access one of the interface circuits 12A to 12N
simply by dialing that number. In addition, anyone of
the persons at the additional telephone extensions of
telephone system 10 can cause telephone system central
processor 10A to access one of the interface circuits
12A to 12N by dialing the proper extension number.

When one of interface circuits 12A to 12N is acti-
vated by an appropriate signal on the telephone exten-
sion line to which it is connected, as described in more
detail below, the interface circuit causes the activation
of a corresponding pager transmitters 14A to 14N. The
radio frequency outputs of pager transmitter 14A to
14N can be all coupled together by a suitable radio
frequency combiner C of a type well known in the art.
The output of combiner C is connected to an antenna 15
which transmits the paging signal. As is well known in
the art, each of pager transmitters 14A to 14N have a
slightly different frequency of radio transmission, or
carrying different tone modulation so that if desired,
each pager transmitter 14A to 14N activates only one
pager receiver 16A to 16N each carried by an individual
to be paged. Alternatively, when it i1s desirable to page
more than one individual, such as a team of individuals
who must react quickly to a crisis situation, several of
the pager receivers 16A to 16N may be activated by the
same radio frequency or the same audio frequency mod-

- ulation tone carried thereon.
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Each pair of a pager transmitter 14A and pager re-
ceiver 16A may be a type AUTO PAGE ® 4000M
system manufactured by Autopage, Inc. of Torrance,
Calif.

Referring to FIG. 2, each interface circuit 12A to
12N recetves the audio signal from the telephone exten-
sion line 11A to 11N to which it is connected as its
analog input. This signal is the audio signal supplied by
telephone systems central processor 10A which acts as
a ring signal to the telephone extension. The signal is
current limited by resister R1 and rectified by diode D1
- to charge capacitor C1. When the voltage across capac-
itor C1 reaches a sufficiently high level, light emitting
diode D2 in the electro-optic coupler IC-1 (preferably
of type 4N38A) is fired by conduction through resistor
R2. This causes light sensitive transistor T1 to conduct
causing input pin 1 of IC-2 to go from from +35 volts to
close to ground potential due to the voltage drop across
resistor R3 when current is conducted therethrough.

One side of C1 and one side of D2 of 1C-1 are each
electrically connected to the telephone system audio
ground, as represented by the ground symbol having
diagonal lines. The remaining ground symbols having
the conventional horizontal lines are interface circuit
grounds. Thus, the present invention, by using IC-1,
provides electrical isolation from the telephone system.

IC-2 is a monostable multivibrator, such as one half of
a type 74123. When triggered by a low signal at pin 1,
pin 13 goes high, and remains high for a period of time
determined by a time constant defined by capacitor C2
between pins 14 and 15 of IC-2 and adjustable resistor
RS which is connected from pin 15 to the positive sup-
ply voltage. The values of C2, R4 and R5 are selected so
that the period of time is adjustable between approxi-
mately 1.0 and 10 seconds.

When pin 13 is high, current is conducted through
resistor R6 and light emitting diode D3, which may be
positioned so as to provide a visual indication of the
activation of the interface circuit. In addition, when pin
13 1s high, transistor T2 is turned on by current con-
ducted through resistor R7. Current is then conducted
through the coil of relay CR1 closing normally-open
- contacts S1. Contacts S1 are connected to a respective
pager transmitter. Closure of contacts S1 triggers the
normally-open contacts on the pager transmitter caus-
ing it to transmit a paging signal. Diode D4 is provided
for protection of transistor T2 when pin 13 returns to
ground potential causing transistor T2 to stop conduct-
ing and inducing a potentially damaging transient volt-
age in the coil of relay CR1.

It will be understood that there may be pager trans-
mitters which can be activated when transistor T2 be-
comes conductive, i.e. the path from the collector of
transistor T2 to ground may be of low enough resis-
tance In such cases, relay CR1 may be dispensed with,
but there will be no electrical isolation between the
pager transmitter and the interface circuit.

Referring to FIG. 2A, for those pager transmitters
which are activated by the application of a DC voltage
instead of by a closuré of relay contacts, one of contacts
S1 of relay CR1 is connected to the positive supply
voltage while the other is connected to a string of series
connected resistors R8, R9 and R10. One side of resistor
R10 1s connected to ground. Resistor R9 is preferably a
potentiometer. Thus, when contacts S1 of relay CR1
are closed, a positive voltage, the magnitude of which is
determined by the values of R8, R9 and R10 and the
setting of the slider on resistor R9 is provided. This
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positive voltage may be used to activate one of the
pager transmitters.

Contacts S1 of relay CR1 may be used to close an
audio circuit including an L-pad or as shown in FIG. 2B
an audio transformer. In FIG. 2B, one of contacts S1 is
connected to the analog input of the interface circuit
(F1G. 2), while the other is connected to one side of
primary winding P of transformer TR1. The other side
of primary winding P is connected to audio ground The
secondary S of transformer TR1 provides an audio
output signal, preferably of reduced voltage due to a
suitable step down ratio of transformer TR1, to activate
a pager transmitters requirtng an audio signal at its acti-
vation input terminals.

Thus, as will be appreciated from the foregoing de-
scription, the present invention provides an inexpensive
circuit for interfacing a pager to a telephone system.
Direct access to a pager is provider without the use of
complex and costly systems. Virtually all of the compo-
nents used in the interface circuit are simple analog
components and thus, the use of a costly digital or tone
decoder interface to a telephone system is avoided.
Further, the present invention, by making use of an
electro-optical coupler, provides adequate electrical
1solation between the telephone system and the paging
system. The use of a coupler providing electrical isola-
tion permits separate grounds to be used for the audio of
the telephone system and that part of the interface cir-
cuit to the right of IC-1. In addition, the use of relay
CR1 in FIG. 2 and transformer TR1 in FIG. 2B pro-
vides electrical isolation between the interface circuit
and the pager transmitter.

Various modifications of the invention will occur to
those skilled in the art after reading the above specifica-
tion. For example, the audio or analog input signals
from the telephone extension line may be coupled to the
interface current with a transformer and the output of
the secondary rectified, filtered and used as the input for
activation of IC2.

Once a pager receiver in a paging system using the
present invention has been activated, there are various
possibilities for providing a message to the individual
being paged. The most frequently used requires the
person paged to dial a predetermined telephone nums-
ber, or a predetermined extension (as for example, that
of a telephone receptionist) in an institutional setting.
This 1s consistent with the operation of many telephone
systems 1n which, after a predetermined number of
rings, the direct dialed incoming call is transferred to a
receptionist or to a message center. The incoming call
which activated the transmitter can then be transferred
to the telephone extension being used by the person
paged. Alternatively, the person being paged can acti-
vate a portable radio receiver to receive a message.

Although the invention has been described with ref-
erence to particular embodiment, it is to be understood
that the embodiment is merely illustrative of the appli-
cation of the principles of the invention. Numerous
modifications may be made therein and other arrange-

-ments may be devised with departing from the spirit and

scope of the invention.

I claim:

1. An apparatus for interfacing a telephone system
having a central processor and a plurality of telephone
extension lines operatively connected to said central
processor to at least one pager transmitter, said appara-
tus comprising:
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for each pager transmitter, an interface circuit con-
nected to one of said telephone extension lines, and
to one of said pager transmitters, said interface
circuit having:

(a) detection means to detect activation of a tele-
phone extension line connected to said interface
circuit and for providing an output indicative of
activation; and |

(b) paging transmitter activation means responsive to
the output of said detection means for activating
one of the pager transmitters.

2. The apparatus of claim 1, wherein said detection
means includes an electrical isolation means for electri-
cally isolating said telephone system from said interface
circuit.

3. The apparatus of claim 2, wherein said electrical
isolation means is an electro-optical coupler.

4. The apparatus of claim 1, wherein said pager trans-
mitter activation means includes a monostable multivi-
brator for providing a pulse in response to said output.

5. The apparatus of claim 4, wherein said activation
means further comprises a relay responsive to said
pulse, said relay being for electrical connection to said
pager transmitter.,

6. The apparatus of claim 4, wherein said relay in-
cludes a normally open conduction path, said path being
closed to activate said pager transmitter.
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7. The apparatus of claim 5, further comprising a
voltage source and a voltage divider, said voltage
source, said relay and said voltage divider being con-
nected to provide a voltage to activate said pager trans-
mitter.

8. The apparatus of claim §, further comprising an
audio source and an audio coupler, said audio source,
said audio coupler and said relay being connected to
provide an audio signal to activate said pager transmit-
ter.

9. The apparatus of claim 8, wherein said audio cou-
pler is an audio transformer.

10. The apparatus of claim 8, wherein said audio
source is the telephone extension line connected to said
interface circuit. _

11. The apparatus of claim 1, wherein said interface
circuit comprises substantially only analog components.
12. The apparatus of claim 1, in combination with

(a) at least one pager transmitter connected to said

interface current for activation by said transmitter
activation means, and

(b) at least one pager receiver for receiving signals

from said at least one pager transmitter.

13. The combination of claim 12, further comprising
said telephone system, at least one said extension line of
said telephone system being operatively connected to at

least one said interface circuit.
S % * i ¥
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